The 3' untranslated region of the lipoprotein lipase gene: haplotype structure and association with post-heparin plasma lipase activity.
Haplotypes comprising six single nucleotide polymorphisms (SNPs) (intron 7 to intron 9) of the lipoprotein lipase (LPL) gene appear to influence risk for atherosclerosis and insulin resistance in Mexican-Americans. Based on rodent studies, we hypothesized that these haplotypes are in linkage disequilibrium with functional variants in the 3' untranslated region of LPL, which is encoded by exon 10, and that these variants influence phenotype by altering LPL expression. We sequenced exon 10 in subjects with divergent insulin sensitivity and divergent haplotypes. We also sequenced the other common LPL haplotypes. Variants identified by sequencing were genotyped in a large, family-based population along with the six SNPs spanning intron 7 to intron 9. We tested the potential functional significance of variation in exon 10 by evaluating association of haplotypes with post-heparin plasma LPL activity. The study took place within the general community, with the Mexican-American Coronary Artery Disease Project cohort. Participants included 847 subjects from 163 families. We determined LPL haplogenotype and post-heparin plasma LPL activity. Exon 10 sequencing identified 15 variants. Thirteen of these variants were genotyped in large-scale along with the six SNPs spanning intron 7 to intron 9. LPL haplotypes and their relative frequencies in Mexican-Americans were determined. The fourth most common haplotype based on 19 SNPs (haplotype 19-4) was associated with increased LPL activity as well as multiple phenotypes related to the metabolic syndrome. These results support the possibility that variation in the 3' untranslated region of LPL affects LPL expression and activity, consequently influencing risk of atherosclerosis and insulin resistance, and provides important tools for further dissection of LPL regulation.